Introduction
Advanced glycation end products (AGEs) are related to the development of complications in diabetic patients. AGEs are produced by non-enzymatic reactions between proteins and carbonyl compounds like e.g. sugars, especially during hyperglycaemia [1] . However, other factors like oxidative stress, renal failure and aging can also produce higher serum levels of AGEs. Although AGEs became an important area of research in diabetology in the last decade, this group of substances, also called glycotoxins or melanoidins, has been long known in food industry and in nutrition research, as they are consumed in large amounts in different kinds of cooked food [2] .
AGEs were considered important pathophysiological substances, and their levels were found to be elevated in diabetes mellitus and also in Alzheimer disease, nephropathy and atherosclerosis [3] . Evidence for the presence of depositions of the specific AGE product N( )-(carboxymethyl)lysine in intra-myocardial blood vessels of patients with myocardial infarction (MI) indicates the importance of AGEs in cardiovascular pathophysiology [4] . AGE-specific fluorescence is a marker of carbonyl stress that covers all fluorescent AGEs. Although not specific, this marker has been used widely [5] . Intra-individual variations in serum AGE levels are thought to be very small and the changes caused by chronic illness such as diabetes last for months or years [6] . However, under specific conditions that include renal failure, AGE concentration has been shown to double during a period of only 24 h [7] . This fact led us to investigate whether or not AGE levels change during acute events like MI and if so whether it has any significance.
Subjects and Methods
Twenty non-diabetic patients (7 females and 13 males, aged 60-75 years) with a primary diagnosis of MI were enrolled in the study. The diagnosis was confirmed by S-T elevation, as well as biochemical and clinical parameters. Patients underwent standard therapeutic procedures and were not classified by clinical parameters. Informed consent was obtained from the patients. Blood samples (3 ml) were withdrawn from each patient into a test tube on days 1-5 after the onset of the symptoms. The blood was left to stand for 30 min and was then centrifuged at 3,000 rpm to separate serum.
Serum AGE levels were estimated spectrofluorometrically ( ex = 350 nm, em = 450 nm) expressed as arbitrary units (AU) on a Synergy 2 spectrofluorometer (Tecan, Austria). Interassay and intra-assay coefficients of variation are 5-6 and 4-7%, respectively.
Results
The results show ( fig. 1 ) a decrease in the AGE-specific fluorescence especially between the 1st and the 2nd day after MI by 18%, from 277.9 8 46.9 to 233.4 8 28.4 AU (p ! 0.005). The decrease continued further (by 25%) to 213.7 8 32.2 AU on day 5 (p ! 0.001). This progressive reduction of AGE-related fluorescence from day 1 to days 2 and 5 was statistically significant (p = 0.005). The basal values from the time before the onset of symptoms or after full recovery from the attack were not measured. Although AGE fluorescence is measured in arbitrary units and, thus, cannot be compared between laboratories, normal values range between 150 and 250 AU.
Discussion
The findings of this study tend to contradict the suggestion that AGEs are a relatively stable marker of carbonyl stress. Dynamic changes of plasma AGEs within days have not been described in patients previously. In the absence of pre-MI AGE levels, what happened to these substances in the first 24 h following MI cannot be ascertained from this study. Age and gender were not associated with AGE levels in this study, probably due to the small number of patients and a large interindividual variability. The observed dynamics of post-MI changes in AGE fluorescence can be explained by various mechanisms. Exogenous factors like pharmacological interventions, for example thrombolytic therapy, fraxiparin and aspirin may cause such a change, but none of the standard therapeutic agents used here is known to affect AGEs. Changes in the production of AGEs by various tissues including heart and vessels and/or their renal elimination of AGEs are, therefore, more likely to cause the decrease.
The AGE receptor called RAGE activates nuclear factor B. AGEs induce pathological changes in different tissues at the subcellular level by activating this transcription factor. This pathway is similar to the mechanism of action of free radicals, ␤ -amyloid and other cytotoxic molecules. Experimental studies have shown that RAGE activation by AGEs is an important modulator of the ischaemia-reperfusion injury of the heart [8] and brain [9] . In this context, an interesting possibility would be to reduce the cytotoxic effect with the so-called AGE breakers. 
Conclusion
A significant decrease in the serum AGE-specific fluorescence was found in patients during the first 5 days after acute MI. In further studies including normal subjects matched for patients, reconvalescence values are warranted to evaluate the present findings and their significance.
